Modification of the metastatic potential of tumor cells by drugs.
Treatment of tumor cells that have little if any metastatic potential with certain drugs that have little or no mutagenic activity has been found to result in marked phenotypic alterations of the cells, including development of a metastatic potential. We found that polar compounds and butyric acid, which are known to alter the expressions of normally silent genes, enhanced the lung-colonizing ability of cloned low-metastatic Lewis lung carcinoma cells. This change was accompanied by increases in the activities of degradative enzymes such as glycosidases, cathepsin B, and plasminogen activator; adhesion of the cells to culture dishes, monolayers of endothelial cells, and a subendothelial matrix; and homotypic aggregation. The effects of these drugs in enhancing the lung-colonizing ability of the cells was found to be reversible, suggesting that it was due to epigenetic alterations. Other investigators have shown that treatment of nonmetastatic tumor cells with 5-azacytidine, which causes hypomethylation of DNA and activates normally silent genes, results in the emergence of a small number of clones with a heritable but unstable metastatic phenotype. These findings suggest that epigenetic mechanisms are involved in rapid cellular phenotypic diversification and tumor progression.